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DETAILED ACTION 

Election/Restrictions 

1 . Claims 29-37 are withdrawn from further consideration pursuant to 37 CFR 
1.142(b) as being drawn to a nonelected invention, there being no allowable generic or 
linking claim. Election was made without traverse in the reply filed on 12 October 2006. 

2. Applicant's election without traverse of claims 1-28 and 38-39 in the reply filed on 
1 2 October 2006 is acknowledged. 

Claim Rejections - 35 USC §112 

3. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

4. Claims 1-28 and 38-39 are rejected under 35 U.S.C. 112, first paragraph, as 
failing to comply with the enablement requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to enable one skilled in 
the art to which it pertains, or with which it is most nearly connected, to make and/or use 
the invention. Claims 1-28 and 38-39 reference "out-of-plane" microneedles, but no 
definition of this is provided, nor is it a term commonly known in the art. For examination 
purposes, the invention will be considered to have as a plane the flat surface from which 
microneedles protrude (thereby being "out-of-plane"). 



5. 



The following is a quotation of the second paragraph of 35 U.S.C. 112: 
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The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

6. Claim 28 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. The claim recites "wherein: a diffusion barrier and a check 
valve that are used as a two-way valve." It is not clear whether this is intended to read 
wherein: a diffusion barrier and a check valve are used as a two-way valve- or if a 
phrase further describing the invention is missing. The claim will not be treated on the 
merits for this reason. 

Claim Objections 

7. Claims 8, 19, 38, and 39 are objected to because of the following informalities: 
Claim 8 recites "to the skin"; there is insufficient antecedent basis for this 

limitation in the claim. It is suggested that the claim be amended to read -to a patient's 
skin-. For examination purposes, the claim will be treated as such. 

Claim 38 recites "inside the needle lumen"; there is insufficient antecedent basis 
for this limitation in the claim. It is suggested that the claim be amended to describe the 
needle's lumen earlier in the claim. For examination purposes, the claim will be treated 
as such. 

Appropriate correction is required. 

8. Claim 19 is objected to under 37 CFR 1 .75(c), as being of improper dependent 
form for failing to further limit the subject matter of a previous claim. Applicant is 
required to cancel the claim(s), or amend the claim(s) to place the claim(s) in proper 
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dependent form, or rewrite the claim(s) in independent form. Claim 19 is identical to 
claim 11. 

9. Claim 39 is objected to under 37 CFR 1 .75(c), as being of improper dependent 
form for failing to further limit the subject matter of a previous claim. Applicant is 
required to cancel the claim(s), or amend the claim(s) to place the claim(s) in proper 
dependent form, or rewrite the claim(s) in independent form. Claim 39 is identical to 
claim 2. 



Claim Rejections - 35 (JSC § 102 

10. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

1 1 . Claim 8 is rejected under 35 U.S.C. 102(e) as being anticipated by Gonnelli'1 58 
(US Patent Application Publication 2003/01 351 58). 

Regarding claim 8, Gonnelli'1 58 discloses a method of treating glucose disorders 
comprising applying a plurality of microneedles to a patient's skin surface (paragraph 
[0037]) with a membrane (element 140; paragraph [0059]) remaining outside the skin 



(figure 1B), thereby allowing for continuous glucose monitoring (paragraphs [0003], 
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[0053], [0055]). The Examiner notes that Gonnelli'158 does not specifically disclose 
using a dialysis membrane; however, the use of such a membrane is merely a factor of 
intended use. Since the disclosed method includes the possibility of substances passing 
from the body through the microneedles into the device (paragraphs [0032], [0051]), it 
would have been obvious to one of ordinary skill in the art to use a dialysis membrane 
as part of the method. 

12. Claim 38 is rejected under 35 U.S.C. 102(b) as being anticipated by Park (US 
Patent Application Publication 2002/0082543). 

Park discloses a method of monitoring one or more substances of interest 
(paragraph [0002]) comprising applying a plurality of microneedles to a surface of an 
internal region (paragraphs [0034]-[0035], [0057]) where the microneedles are long 
enough to prestress a region of the surface; applying pressure to the surface via the 
microneedles to cause cell disruption (paragraphs [0047]-[0048], [0057]) so that the 
contents of the cell may enter the microneedle's lumen; and using the connection 
between the cell contents and needle contents to sample the substances at and/or just 
below the surface (paragraphs [0076]-[0077], [0129]-[0131]). 

Claim Rejections - 35 USC § 103 

13. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

14. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

15. Claims 1-4, 6, 7, and 39 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Gonnelli'1 58 in view of Sage (US Patent Application Publication 
2003/0143746). 

Regarding claim 1, Gonnelli'1 58 discloses a method of monitoring a substance of 
interest (paragraphs [0003], [0053], [0055]) comprising applying a plurality of 
microneedles to a surface of an internal region (paragraphs [0027], [0037]) where the 
microneedles are long enough to sample a substance of interest at and/or just below 
the surface (paragraphs [0028], [0036]); where the microneedles comprise one or more 
membranes (element 140) on a side opposite a side applied to the surface such that the 
membrane is not placed under the surface (figure 1B). Gonnelli'1 58 does not teach 
using the membrane to separate the microneedles from a dialysis material in order to 
perform dialysis outside the internal region. 

Sage teaches a method of monitoring a substance of interest using a 
microneedle that has a membrane (element 12) separating the implanted structure from 
a dialysis fluid (paragraph [0028]), in order to perform dialysis in a minimally invasive 
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fashion. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have performed the method of Gonnelli'158 with the membrane 
separating the microneedles from a dialysis material, as taught by Sage, in order to 
perform dialysis in a minimally invasive fashion. 

Regarding claims 2 and 39, Gonnelli'158 discloses a method of monitoring a 
substance of interest (paragraphs [0003], [0053], [0055]) comprising applying a plurality 
of microneedles to a surface of an internal region (paragraphs [0027], [0037]) while 
keeping a membrane and a fluid outside of the region (paragraph [0059]). Though 
Gonnelli'158 teaches passing substances into and out of the body (a description that 
applies to dialysis - paragraphs [0032], [0051]), Gonnelli'158 does not specifically 
disclose using a dialysis membrane and dialysis fluid during the monitoring. 

Sage teaches a method of monitoring a substance of interest using a 
microneedle (element 3), a dialyisis membrane (element 12), and a dialysis fluid to 
conduct dialysis (paragraph [0028]), in order to conduct dialysis in a minimally invasive 
fashion. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have performed the method of Gonnelli'158 with a dialysis 
membrane and dialysis fluid, as taught by Sage, in order to perform dialysis in a 
minimally invasive fashion. 

Regarding claim 3, the membrane surface of Gonnelli'158 in view of Sage may 
be considered "large", and it remains outside the internal region, as discussed above. 

Regarding claim 4, Gonnelli'158 further discloses that the surface may be the 
skin of a mammal (paragraph [0003]). 
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Regarding claim 6, Gonnelli'158 further discloses that the surface may be a 
surface of a living organism or a part or organ thereof (paragraph [0003]). 

Regarding claim 7, Gonnelli'158 further discloses that the microneedles may be 
pre-filled with a fluid before application (paragraph [0054]). 

16. Claims 10-12, and 19-25 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sage in view of Gonnelli'158. 

Regarding claim 10, Sage discloses a device for monitoring a substance 
comprising a microneedle (element 3), a dialysis membrane (element 12), and a dialysis 
fluid in contact with the side of the membrane not exposed to a surface of interest 
(paragraph [0028]); so that when pressed against the surface, the substance of interest 
can pass through the microneedle and dialysis membrane into the dialysis fluid 
(paragraph [0029]). Sage does not disclose a plurality of microneedles, or the 
membrane being proximal to the non-inserted side of the group of microneedles. 

Gonnelli'158 teaches a device that may be used to monitor a substance 
comprising a group of microneedles (elements 112) and a membrane located on the 
non-inserted side of the group (element 140, figure 1B), in order to increase the surface 
area of the monitored surface while reducing the required size of the microneedles used 
by eliminating the membrane's presence from the inserted component. It would have 
been obvious to one of ordinary skill in the art at the time the invention was made to 
have made the device of Sage with a plurality of microneedles and the dialysis 
membrane opposite the insertion surface, as taught by Gonnelli'1 58, in order to 
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increase the surface area of the monitored surface while reducing the required size of 
the microneedles used by eliminating the membrane's presence from the inserted 
component. 

Regarding claims 1 1 and 19, Sage further discloses one or more sensors in 
contact with the dialysis fluid for measuring and/or detecting the substance of interest 
(paragraph [0031]). 

Regarding claim 12, Sage further discloses a an area for holding calibration fluid 
(element 22) and a valve between the calibration fluid and the dialysis fluid (paragraph 
[0034]). 

Regarding claim 17, Gonnelli'158 further teaches that the membrane may 
comprise at least one membrane that separates a plurality of microneedles from fluid 
(paragraph [0041]), in order to allow separate monitoring of adjacent areas. It would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to have made the device of Sage in view of Gonnelli'158 with the membrane comprising 
one or more membranes, each separating a plurality of microneedles from dialysis fluid, 
as taught by Gonnelli'158, in order to allow separate monitoring of adjacent areas. 

Regarding claim 20, Gonnelli'158 further teaches that the microneedles may be 
between about 100 and 300 micrometers long (paragraph [0035]), in order to reach the 
substances of interest without penetrating too deep. It would have been obvious to one 
of ordinary skill in the art at the time the invention was made to have made the device of 
Sage in view of Gonnelli'158 with the microneedles between about 100 and 300 
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micrometers long, as taught by Gonnelli'158, in order to reach the substances of 
interest without penetrating too deeply. 

Regarding claim 21 , Gonnelli'158 further teaches that the microneedles may be 
between about 180 and 220 micrometers long (paragraph [0035]), in order to reach the 
substances of interest without penetrating too deep. It would have been obvious to one 
of ordinary skill in the art at the time the invention was made to have made the device of 
Sage in view of Gonnelli'158 with the microneedles between about 180 and 220 
micrometers long, as taught by Gonnelli'158, in order to reach the substances of 
interest without penetrating too deeply. 

Regarding claim 22, Gonnelli'158 further teaches that the microneedles may be 
made of a metallic material (paragraph [0031]), since the use of metallic materials for 
microneedles is well-known in the art. It would have been obvious to one of ordinary 
skill in the art at the time the invention was made to have made the device of Sage in 
view of Gonnelli'1 58 with metallic microneedles, as taught by Gonnelli'1 58, since the 
use of metallic materials for microneedle composition is well-known in the art. 

Regarding claim 23, Gonnelli'158 further teaches that the microneedles may be 
made of plastic (polymers - paragraph [0031]), since the use of plastics for 
microneedles is well-known in the art. It would have been obvious to one of ordinary 
skill in the art at the time the invention was made to have made the device of Sage in 
view of Gonnelli'158 with plastic microneedles, as taught by Gonnelli'158, since the use 
of plastics for microneedle composition is well-known in the art. 
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Regarding claim 24, Sage further discloses that the microneedles may be made 
of silicon (paragraph [0029]). 

Regarding claim 25, Gonnelli'158 further teaches that the microneedles may be 
made of a semiconductor material (paragraph [0031]), since the use of semiconductors 
for microneedles is well-known in the art. It would have been obvious to one of ordinary 
skill in the art at the time the invention was made to have made the device of Sage in 
view of Gonnelli'158 with semiconductor microneedles, as taught by Gonnelli'158, since 
the s use of semiconductors for microneedles is well-known in the art. 

17. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Gonnelli'158 in view of Sage, as applied to claims 1 , 2, 4, 6, 7, and 39 above, and 
further in view of Berner (US Patent Application Publication 2001/0016682). 

Gonnelli'158 in view of Sage discloses all the elements of the current invention, 
as described above, except for the surface being that of a plant. Berner teaches a 
method of monitoring a substance using microdialysis where the surface from which the 
substance is measured may be that of a plant (paragraph [0034]), since it is well-known 
in the art that dialysis may be used to monitor substances within plants in addition to 
animals. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have used the method of Gonnelli'158 in view of Sage to monitor 
a substance of interest from a part of a plant, as taught by Berner, since it is well-known 
in the art that microdialysis may be used to monitor substances from plants. 
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18. Claims 13-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sage in view of Gonnelli'158, as applied to claims 10-12 and 19-25 above, and further 
in view of Whitson (US Patent Application Publication 2002/0006355). 

Regarding claims 13-15, Sage in view of Gonnelli'158 discloses all the elements 
of the current invention, as described above, except for the specific number of 
microneedles contained within the microneedle array. Whitson teaches a microneedle 
array composed of at least 200 microneedles (paragraph [0023]), in order to cover a 
desired surface area. It would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have made the device of Sage in view of Gonnelli'158 
with at least 200 microneedles, as taught by Whitson, in order to cover a desired 
surface area. 

Regarding claim 16, the Examiner notes that Whitson does not expressly 
disclose the device comprising at least 750 microneedles. At the time the invention was 
made, it would have been an obvious matter of design choice to a person of ordinary 
skill in the art to use at least 750 microneedles because the Applicant has not disclosed 
that the use of 750 microneedles provides a particular advantage, is for a particular 
purpose, or solves a stated problem. Moreover, it appears that Whitson's 400 
microneedles and Applicant's 750 microneedles would perform dialysis equally well. 
Accordingly, it would have been prima facie obvious to one of ordinary skill in the art at 
the time the invention was made to have modified Sage in view of Gonnelli'158 and 
Whitson such that the device comprised at least 750 microneedles, because such a 
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modification would have been considered a mere design consideration that fails to 
patentably distinguish over Sage in view of Gonnelli'158 and Whitson. 

19. Claims 18 and 26 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sage in view of Gonnelli'158, as applied to claims 10-12 and 19-25 above, and 
further in view of Gonnelli'201 (US Patent Application Publication 2003/01 35201 ). 

Regarding claim 1 8, Sage in view of Gonnelli'1 58 discloses all the elements of 
the current invention, as disclosed above, except for the dialysis membrane comprising 
a plurality of membranes where at least some of the membranes provide separation for 
an individual microneedle. 

Gonnelli'201 teaches a device for monitoring a substance of interest comprising 
microneedles having a membrane that may be located on the non-insertive surface 
(paragraph [0010]), where the device may comprise a plurality of membranes (figure 5; 
paragraph [0085]), some of which are used with only one microneedle (figure 3), in 
order to perform different tasks during dialysis. It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to have made the device of 
Sage in view of Gonnelli'158 with a plurality of dialysis membranes, some of which are 
used with a single microneedle, as taught by Gonnelli'201 , in order to perform different 
tasks during dialysis. 

Regarding claim 26, Sage in view of Gonnelli'158 discloses all the elements of 
the current invention, as disclosed above, except for the membrane comprising a 
polymer, gel, and/or porous poly-Si. 
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Gonnelli'201 teaches a device for monitoring a substance of interest comprising 
microneedles having a membrane that may be located on the non-insertive surface 
(paragraph [0010]), where the membrane may be formed of a polymer (paragraph 
[0062]), since use of polymers as selective membranes is well-known in the art. It would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to have made the device of Sage in view of Gonnelli'158 with a polymer membrane, as 
taught by Gonnelli'201, since use of polymer dialysis membranes is well-known in the 
art. 

Regarding claim 27, Sage in view of Gonnelli'158 discloses all the elements of 
the current invention, as disclosed above, except for the membrane comprising 
integrated enzymes. 

Gonnelli'201 teaches a device for monitoring a substance of interest comprising 
microneedles having a membrane that may be located on the non-insertive surface 
(paragraph [0010]), where the membrane may be formed of an ion-selective substance 
such as NAFION™, which may contain enzymes (paragraph [0065]), in order to 
increase the membrane's selectivity. It would have been obvious to one of ordinary skill 
in the art at the time the invention was made to have made the device of Sage in view of 
Gonnelli'158 with a membrane integrating enzymes, as taught by Gonnelli'201, in order 
to increase the membrane's selectivity. 



Allowable Subject Matter 
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20. Claim 9 would be allowable if rewritten to overcome the rejection(s) under 35 
U.S.C. 112, 2nd paragraph, set forth in this Office action and to include all of the 
limitations of the base claim and any intervening claims. 

The prior art of record fails to anticipate or make obvious the method of claim 9, 
including, inter-alia, treating glucose disorders using microneedles and performing 
dialysis, fixing a substance that measures glucose levels on the non-needle side of a 
dialysis membrane, and performing the fixing by placing a polymer-detecting substance 
solution on the membrane after the microneedles have been fabricated and/or 
assembled. 

Conclusion 

21 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Karen E. Toth whose telephone number is 571-272- 
6824. The examiner can normally be reached on Monday through Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Charles Marmor, II can be reached on 571-272-4730. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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